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A unified Bayesian treatment of the state-of-the-art filtering, smoothing, and parameter estimation algorithms for non-linear state space
models.
For over a quarter of a century, high-gain observers have been used extensively in the design of output feedback control of nonlinear
systems. This book presents a clear, unified treatment of the theory of high-gain observers and their use in feedback control. Also provided is
a discussion of the separation principle for nonlinear systems; this differs from other separation results in the literature in that recovery of
stability as well as performance of state feedback controllers is given. The author provides a detailed discussion of applications of high-gain
observers to adaptive control and regulation problems and recent results on the extended high-gain observers. In addition, the author
addresses two challenges that face the implementation of high-gain observers: high dimension and measurement noise. Low-power
observers are presented for high-dimensional systems. The effect of measurement noise is characterized and techniques to reduce that
effect are presented. The book ends with discussion of digital implementation of the observers. Readers will find comprehensive coverage of
the main results on high-gain observers; rigorous, self-contained proofs of all results; and numerous examples that illustrate and provide
motivation for the results. The book is intended for engineers and applied mathematicians who design or research feedback control systems.
For a first course on nonlinear control that can be taught in one semester This book emerges from the award-winning book, Nonlinear
Systems, but has a distinctly different mission and organization. While Nonlinear Systems was intended as a reference and a text on
nonlinear system analysis and its application to control, this streamlined book is intended as a text for a first course on nonlinear control. In
Nonlinear Control, author Hassan K. Khalil employs a writing style that is intended to make the book accessible to a wider audience without
compromising the rigor of the presentation. Teaching and Learning Experience This program will provide a better teaching and learning
experience–for you and your students. It will help: Provide an Accessible Approach to Nonlinear Control: This streamlined book is intended as
a text for a first course on nonlinear control that can be taught in one semester. Support Learning: Over 250 end-of-chapter exercises give
students plenty of opportunities to put theory into action.
Over the last few years, interest in the industrial applications of AI and learning systems has surged. This book covers the recent
developments and provides a broad perspective of the key challenges that characterize the field of Industry 4.0 with a focus on applications
of AI. The target audience for this book includes engineers involved in automation system design, operational planning, and decision support.
Computer science practitioners and industrial automation platform developers will also benefit from the timely and accurate information
provided in this work. The book is organized into two main sections comprising 12 chapters overall: •Digital Platforms and Learning Systems
•Industrial Applications of AI
Written by a widely respected author team, this investments text takes an empirical approach to explaining current, real-world practice.
Providing the most comprehensive coverage available, the text emphasizes investment alternatives and teaches students how to analyze
these choices and manage their portfolios.
Wind energy’s bestselling textbook- fully revised. This must-have second edition includes up-to-date data, diagrams, illustrations and
thorough new material on: the fundamentals of wind turbine aerodynamics; wind turbine testing and modelling; wind turbine design standards;
offshore wind energy; special purpose applications, such as energy storage and fuel production. Fifty additional homework problems and a
new appendix on data processing make this comprehensive edition perfect for engineering students. This book offers a complete examination
of one of the most promising sources of renewable energy and is a great introduction to this cross-disciplinary field for practising engineers.
“provides a wealth of information and is an excellent reference book for people interested in the subject of wind energy.” (IEEE Power &
Energy Magazine, November/December 2003) “deserves a place in the library of every university and college where renewable energy is
taught.” (The International Journal of Electrical Engineering Education, Vol.41, No.2 April 2004) “a very comprehensive and well-organized
treatment of the current status of wind power.” (Choice, Vol. 40, No. 4, December 2002)
This book presents model-based analysis and design methods for fault diagnosis and fault-tolerant control. Architectural and structural
models are used to analyse the propagation of the fault through the process, test fault detectability and reveal redundancies that can be used
to ensure fault tolerance. Case studies demonstrate the methods presented. The second edition includes new material on reconfigurable
control, diagnosis of nonlinear systems, and remote diagnosis, plus new examples and updated bibliography.
Authors Ward Cheney and David Kincaid show students of science and engineering the potential computers have for solving numerical
problems and give them ample opportunities to hone their skills in programming and problem solving. NUMERICAL MATHEMATICS AND
COMPUTING, 7th Edition also helps students learn about errors that inevitably accompany scientific computations and arms them with
methods for detecting, predicting, and controlling these errors. Important Notice: Media content referenced within the product description or
the product text may not be available in the ebook version.
As the demand for energy continues to grow, optimization has risen to the forefront of power engineering research and development.
Continuing in the bestselling tradition of the first edition, Electric Power System Applications of Optimization, Second Edition presents the
theoretical background of optimization from a practical power system point of view, exploring advanced techniques, new directions, and
continuous application problems. The book provides both the analytical formulation of optimization and various algorithmic issues that arise in
the application of various methods in power system planning and operation. The second edition adds new functions involving market
programs, pricing, reliability, and advances in intelligent systems with implemented algorithms and illustrative examples. It describes recent
developments in the field of Adaptive Critics Design and practical applications of approximate dynamic programming. To round out the
coverage, the final chapter combines fundamental theories and theorems from functional optimization, optimal control, and dynamic
programming to explain new Adaptive Dynamic Programming concepts and variants. With its one-of-a-kind integration of cornerstone
optimization principles with application examples, this second edition propels power engineers to new discoveries in providing optimal
supplies of energy.
Mathematics is playing an ever more important role in the physical and biological sciences, provoking a blurring of boundaries between
scientific disciplines and a resurgence bf interest in the modern as well as the clas sical techniques of applied mathematics. This renewal of
interest, both in research and teaching, has led to the establishment of the series: Texts in Applied Mat!!ematics (TAM). The development of
new courses is a natural consequence of a high level of excitement oil the research frontier as newer techniques, such as numerical and
symbolic cotnputer systems, dynamical systems, and chaos, mix with and reinforce the traditional methods of applied mathematics. Thus, the
purpose of this textbook series is to meet the current and future needs of these advances and encourage the teaching of new courses. TAM
will publish textbooks suitable for use in advanced undergraduate and beginning graduate courses, and will complement the Applied Math
ematical Sciences (AMS) series, which will focus on advanced textbooks and research level monographs. Preface to the Second Edition This
book covers those topics necessary for a clear understanding of the qualitative theory of ordinary differential equations and the concept of a
dynamical system. It is written for advanced undergraduates and for beginning graduate students. It begins with a study of linear systems of
ordinary differential equations, a topic already familiar to the student who has completed a first course in differential equations.
Solving nonlinear equations in Banach spaces (real or complex nonlinear equations, nonlinear systems, and nonlinear matrix equations,
among others), is a non-trivial task that involves many areas of science and technology. Usually the solution is not directly affordable and
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require an approach using iterative algorithms. This Special Issue focuses mainly on the design, analysis of convergence, and stability of new
schemes for solving nonlinear problems and their application to practical problems. Included papers study the following topics: Methods for
finding simple or multiple roots either with or without derivatives, iterative methods for approximating different generalized inverses, real or
complex dynamics associated to the rational functions resulting from the application of an iterative method on a polynomial. Additionally, the
analysis of the convergence has been carried out by means of different sufficient conditions assuring the local, semilocal, or global
convergence. This Special issue has allowed us to present the latest research results in the area of iterative processes for solving nonlinear
equations as well as systems and matrix equations. In addition to the theoretical papers, several manuscripts on signal processing, nonlinear
integral equations, or partial differential equations, reveal the connection between iterative methods and other branches of science and
engineering.
This edited volume presents chapters on the dynamics of global climate change and global warming in the Middle East. In this region, it
should be noted that even slightly warmer weather can result in an increased demand of energy along with its lower supply, as well as lower
labor productivity. This text focuses on modeling, simulation, system dynamics, and agent-based modeling in dealing with these issues. The
latest decision making tools, techniques, and innovative solutions used to overcome these challenges are presented. Many distinguished
researchers contribute their work herein. The audience for this volume includes policy makers, researchers, and students unified by the
common goal of making better decisions in the sustainable production and consumption of energy. The practical orientation of the chapters
within each part is intended to suit the practitioners: managers and decision makers in the energy sector of the Middle East region.
Exact solutions of differential equations continue to play an important role in the understanding of many phenomena and processes
throughout the natural sciences in that they can verify the correctness of or estimate errors in solutions reached by numerical, asymptotic,
and approximate analytical methods. The new edition of this bestselling handbook now contains the exact solutions to more than 6200
ordinary differential equations. The authors have made significant enhancements to this edition, including: An introductory chapter that
describes exact, asymptotic, and approximate analytical methods for solving ordinary differential equations The addition of solutions to more
than 1200 nonlinear equations An improved format that allows for an expanded table of contents that makes locating equations of interest
more quickly and easily Expansion of the supplement on special functions This handbook's focus on equations encountered in applications
and on equations that appear simple but prove particularly difficult to integrate make it an indispensable addition to the arsenals of
mathematicians, scientists, and engineers alike.
For both undergraduate and graduate courses in Control System Design. Using a "how to do it" approach with a strong emphasis on realworld design, this text provides comprehensive, single-source coverage of the full spectrum of control system design. Each of the text's 8
parts covers an area in control--ranging from signals and systems (Bode Diagrams, Root Locus, etc.), to SISO control (including PID and
Fundamental Design Trade-Offs) and MIMO systems (including Constraints, MPC, Decoupling, etc.).
The Wiley Classics Library consists of selected books that have become recognized classics in their respective fields. With these new
unabridged and inexpensive editions, Wiley hopes to extend the life of these important works by making them available to future generations
of mathematicians and scientists. Currently available in the Series: T. W. Anderson The Statistical Analysis of Time Series T. S. Arthanari &
Yadolah Dodge Mathematical Programming in Statistics Emil Artin Geometric Algebra Norman T. J. Bailey The Elements of Stochastic
Processes with Applications to the Natural Sciences Robert G. Bartle The Elements of Integration and Lebesgue Measure George E. P. Box
& Norman R. Draper Evolutionary Operation: A Statistical Method for Process Improvement George E. P. Box & George C. Tiao Bayesian
Inference in Statistical Analysis R. W. Carter Finite Groups of Lie Type: Conjugacy Classes and Complex Characters R. W. Carter Simple
Groups of Lie Type William G. Cochran & Gertrude M. Cox Experimental Designs, Second Edition Richard Courant Differential and Integral
Calculus, Volume I RIchard Courant Differential and Integral Calculus, Volume II Richard Courant & D. Hilbert Methods of Mathematical
Physics, Volume I Richard Courant & D. Hilbert Methods of Mathematical Physics, Volume II D. R. Cox Planning of Experiments Harold S. M.
Coxeter Introduction to Geometry, Second Edition Charles W. Curtis & Irving Reiner Representation Theory of Finite Groups and Associative
Algebras Charles W. Curtis & Irving Reiner Methods of Representation Theory with Applications to Finite Groups and Orders, Volume I
Charles W. Curtis & Irving Reiner Methods of Representation Theory with Applications to Finite Groups and Orders, Volume II Cuthbert
Daniel Fitting Equations to Data: Computer Analysis of Multifactor Data, Second Edition Bruno de Finetti Theory of Probability, Volume I
Bruno de Finetti Theory of Probability, Volume 2 W. Edwards Deming Sample Design in Business Research
The congestion control mechanism has been responsible for maintaining stability as the Internet scaled up by many orders of magnitude in
size, speed, traffic volume, coverage, and complexity over the last three decades. In this book, we develop a coherent theory of congestion
control from the ground up to help understand and design these algorithms. We model network traffic as fluids that flow from sources to
destinations and model congestion control algorithms as feedback dynamical systems. We show that the model is well defined. We
characterize its equilibrium points and prove their stability. We will use several real protocols for illustration but the emphasis will be on
various mathematical techniques for algorithm analysis. Specifically we are interested in four questions: 1. How are congestion control
algorithms modelled? 2. Are the models well defined? 3. How are the equilibrium points of a congestion control model characterized? 4. How
are the stability of these equilibrium points analyzed? For each topic, we first present analytical tools, from convex optimization, to control and
dynamical systems, Lyapunov and Nyquist stability theorems, and to projection and contraction theorems. We then apply these basic tools to
congestion control algorithms and rigorously prove their equilibrium and stability properties. A notable feature of this book is the careful
treatment of projected dynamics that introduces discontinuity in our differential equations. Even though our development is carried out in the
context of congestion control, the set of system theoretic tools employed and the process of understanding a physical system, building
mathematical models, and analyzing these models for insights have a much wider applicability than to congestion control.
This title is part of the Pearson Modern Classics series. Pearson Modern Classics are acclaimed titles at a value price. Please visit
www.pearsonhighered.com/math-classics-series for a complete list of titles. Applied Partial Differential Equations with Fourier Series and
Boundary Value Problems emphasizes the physical interpretation of mathematical solutions and introduces applied mathematics while
presenting differential equations. Coverage includes Fourier series, orthogonal functions, boundary value problems, Green's functions, and
transform methods. This text is ideal for readers interested in science, engineering, and applied mathematics.
Control technology permeates every aspect of our lives. We rely on them to perform a wide variety of tasks without giving much thought to
the origins of the technology or how it became such an important part of our lives. Control System Applications covers the uses of control
systems, both in the common and in the uncommon areas of our lives. From the everyday to the unusual, it's all here. From process control
to human-in-the-loop control, this book provides illustrations and examples of how these systems are applied. Each chapter contains an
introduction to the application, a section defining terms and references, and a section on further readings that help you understand and use
the techniques in your work environment. Highly readable and comprehensive, Control System Applications explores the uses of control
systems. It illustrates the diversity of control systems and provides examples of how the theory can be applied to specific practical problems.
It contains information about aspec ts of control that are not fully captured by the theory, such as techniques for protecting against controller
failure and the role of cost and complexity in specifying controller designs.
Atomization and sprays are used in a wide range of industries: mechanical, chemical, aerospace, and civil engineering; material science and
metallurgy; food; pharmaceutical, forestry, environmental protection; medicine; agriculture; meteorology and others. Some specific
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applications are spray combustion in furnaces, gas turbines and rockets, spray drying and cooling, air conditioning, powdered metallurgy,
spray painting and coating, inhalation therapy, and many others. The Handbook of Atomization and Sprays will bring together the
fundamental and applied material from all fields into one comprehensive source. Subject areas included in the reference are droplets,
theoretical models and numerical simulations, phase Doppler particle analysis, applications, devices and more.
For a first course on nonlinear control that can be taught in one semester This book emerges from the award-winning book, Nonlinear
Systems, but has a distinctly different mission and organization. While Nonlinear Systems was intended as a reference and a text on
nonlinear system analysis and its application to control, this streamlined book is intended as a text for a first course on nonlinear control. In
Nonlinear Control, author Hassan K. Khalil employs a writing style that is intended to make the book accessible to a wider audience without
compromising the rigor of the presentation. Teaching and Learning Experience This program will provide a better teaching and learning
experience-for you and your students. It will help: *Provide an Accessible Approach to Nonlinear Control: This streamlined book is intended
as a text for a first course on nonlinear control that can be taught in one semester. *Support Learning: Over 250 end-of-chapter exercises
give students plenty of opportunities to put theory into action.
This book takes a fresh, student-oriented approach to teaching the material covered in the senior- and first-year graduate-level matrix
structural analysis course. Unlike traditional texts for this course that are difficult to read, Kassimali takes special care to provide
understandable and exceptionally clear explanations of concepts, step-by-step procedures for analysis, flowcharts, and interesting and
modern examples, producing a technically and mathematically accurate presentation of the subject. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
In this work, the authors present a global perspective on the methods available for analysis and design of non-linear control systems and
detail specific applications. They provide a tutorial exposition of the major non-linear systems analysis techniques followed by a discussion of
available non-linear design methods.
Presented in a tutorial style, this comprehensive treatment unifies, simplifies, and explains most of the techniques for designing and analyzing
adaptive control systems. Numerous examples clarify procedures and methods. 1995 edition.
The integration of new sources of energy like wind power, solar-power, small-scale generation, or combined heat and power in the power grid
is something that impacts a lot of stakeholders: network companies (both distribution and transmission), the owners and operators of the DG
units, other end-users of the power grid (including normal consumers like you and me) and not in the least policy makers and regulators.
There is a lot of misunderstanding about the impact of DG on the power grid, with one side (including mainly some but certainly not all,
network companies) claiming that the lights will go out soon, whereas the other side (including some DG operators and large parks of the
general public) claiming that there is nothing to worry about and that it's all a conspiracy of the large production companies that want to
protect their own interests and keep the electricity price high. The authors are of the strong opinion that this is NOT the way one should
approach such an important subject as the integration of new, more environmentally friendly, sources of energy in the power grid. With this
book the authors aim to bring some clarity to the debate allowing all stakeholders together to move to a solution. This book will introduce
systematic and transparent methods for quantifying the impact of DG on the power grid.
Class-tested and coherent, this textbook teaches classical and web information retrieval, including web search and the related areas of text
classification and text clustering from basic concepts. It gives an up-to-date treatment of all aspects of the design and implementation of
systems for gathering, indexing, and searching documents; methods for evaluating systems; and an introduction to the use of machine
learning methods on text collections. All the important ideas are explained using examples and figures, making it perfect for introductory
courses in information retrieval for advanced undergraduates and graduate students in computer science. Based on feedback from extensive
classroom experience, the book has been carefully structured in order to make teaching more natural and effective. Slides and additional
exercises (with solutions for lecturers) are also available through the book's supporting website to help course instructors prepare their
lectures.
Quantitative Methods for Finance and Investments ensures that readers come away from reading it with a reasonable degree of comfort and
proficiency in applying elementary mathematics to several types of financial analysis. All of the methodology in this book is geared toward the
development, implementation, and analysis of financial models to solve financial problems.
This book presents the latest in decision-making tools, techniques, and solutions for policy makers to utilize in overcoming the challenges
faced by healthcare systems. With contributions from experts world-wide, an array of healthcare management models, techniques, and
integrative solutions are presented, drawing on econometric, system dynamics, and agent-based models as well as state-of-the-art empirical
studies. As total healthcare spending (both total expenditures on health as a percentage of GDP and average spending on per capita)
increases across most of the world’s economies, healthcare systems continue to face challenges in terms of cost, quality, and access, as a
result of its fragmented nature. Consequently, healthcare managers and policy makers require innovative integrative approaches and
solutions to better manage complex, dynamic healthcare systems. This volume offers researchers and policy makers an insightful and critical
review of the state of the art in healthcare modeling, with a particular focus on system dynamics, agent-based models, and modern empirical
studies. It will be of interest to those in the fields of health, business management, and information systems.
For a first-year graduate-level course on nonlinear systems. It may also be used for self-study or reference by engineers and applied
mathematicians. The text is written to build the level of mathematical sophistication from chapter to chapter. It has been reorganized into four
parts: Basic analysis, Analysis of feedback systems, Advanced analysis, and Nonlinear feedback control.
This book discusses relevant microgrid technologies in the context of integrating renewable energy and also addresses challenging issues.
The authors summarize long term academic and research outcomes and contributions. In addition, this book is influenced by the authors’
practical experiences on microgrids (MGs), electric network monitoring, and control and power electronic systems. A thorough discussion of
the basic principles of the MG modeling and operating issues is provided. The MG structure, types, operating modes, modelling, dynamics,
and control levels are covered. Recent advances in DC microgrids, virtual synchronousgenerators, MG planning and energy management are
examined. The physical constraints and engineering aspects of the MGs are covered, and developed robust and intelligent control strategies
are discussed using real time simulations and experimental studies.
An electric machine is a device that converts mechanical energy into electrical energy or vice versa. It can take the form of an electric
generator, electric motor, or transformer. Electric generators produce virtually all electric power we use all over the world. Electric machine
blends the three major areas of electrical engineering: power, control and power electronics. This book presents the relation of power
quantities for the machine as the current, voltage power flow, power losses, and efficiency. This book will provide a good understanding of the
behavior and its drive, beginning with the study of salient features of electrical dc and ac machines.
xxx
This paper considers several distinct mathematical and computational tools, namely complexity, dimensionality-reduction, clustering, and
visualization techniques, for characterizing music. Digital representations of musical works of four artists are analyzed by means of distinct
indices and visualized using the multidimensional scaling technique. The results are then correlated with the artists’ musical production. The
patterns found in the data demonstrate the effectiveness of the approach for assessing the complexity of musical information.

Signals and Systems: A Primer with MATLAB(R) provides clear, interesting, and easy-to-understand coverage of continuous-time
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and discrete-time signals and systems. Each chapter opens with a historical profile or career talk, followed by an introduction that
states the chapter objectives and links the chapter to the previous ones. All principles are presented in a lucid, logical, step-by-step
approach. As much as possible, the authors avoid wordiness and detail overload that could hide concepts and impede
understanding. In recognition of the requirements by the Accreditation Board for Engineering and Technology (ABET) on
integrating computer tools, the use of MATLAB(R) is encouraged in a student-friendly manner. MATLAB is introduced in Appendix
B and applied gradually throughout the book. Each illustrative example is immediately followed by a practice problem along with its
answer. Students can follow the example step by step to solve the practice problem without flipping pages or looking at the end of
the book for answers. These practice problems test students' comprehension and reinforce key concepts before moving on to the
next section. Toward the end of each chapter, the authors discuss some application aspects of the concepts covered in the
chapter. The material covered in the chapter is applied to at least one or two practical problems or devices. This helps students
see how the concepts are applied to real-life situations. In addition, thoroughly worked examples are given liberally at the end of
every section. These examples give students a solid grasp of the solutions as well as the confidence to solve similar problems
themselves. Some of the problems are solved in two or three ways to facilitate a deeper understanding and comparison of different
approaches. Ten review questions in the form of multiple-choice objective items are provided at the end of each chapter with
answers. The review questions are intended to cover the "little tricks" that the examples and end-of-chapter problems may not
cover. They serve as a self-test device and help students determine chapter mastery. Each chapter also ends with a summary of
key points and formulas. Designed for a three-hour semester course on signals and systems, Signals and Systems: A Primer with
MATLAB(R) is intended as a textbook for junior-level undergraduate students in electrical and computer engineering. The
prerequisites for a course based on this book are knowledge of standard mathematics (including calculus and differential
equations) and electric circuit analysis.
Nonlinear Dynamical Systems and Control presents and develops an extensive treatment of stability analysis and control design of
nonlinear dynamical systems, with an emphasis on Lyapunov-based methods. Dynamical system theory lies at the heart of
mathematical sciences and engineering. The application of dynamical systems has crossed interdisciplinary boundaries from
chemistry to biochemistry to chemical kinetics, from medicine to biology to population genetics, from economics to sociology to
psychology, and from physics to mechanics to engineering. The increasingly complex nature of engineering systems requiring
feedback control to obtain a desired system behavior also gives rise to dynamical systems. Wassim Haddad and VijaySekhar
Chellaboina provide an exhaustive treatment of nonlinear systems theory and control using the highest standards of exposition
and rigor. This graduate-level textbook goes well beyond standard treatments by developing Lyapunov stability theory, partial
stability, boundedness, input-to-state stability, input-output stability, finite-time stability, semistability, stability of sets and periodic
orbits, and stability theorems via vector Lyapunov functions. A complete and thorough treatment of dissipativity theory, absolute
stability theory, stability of feedback systems, optimal control, disturbance rejection control, and robust control for nonlinear
dynamical systems is also given. This book is an indispensable resource for applied mathematicians, dynamical systems theorists,
control theorists, and engineers.
Solving nonlinear problems is inherently difficult, and the stronger the nonlinearity, the more intractable solutions become. Analytic
approximations often break down as nonlinearity becomes strong, and even perturbation approximations are valid only for
problems with weak nonlinearity. This book introduces a powerful new analytic method for nonlinear problems-homotopy analysisthat remains valid even with strong nonlinearity. In Part I, the author starts with a very simple example, then presents the basic
ideas, detailed procedures, and the advantages (and limitations) of homotopy analysis. Part II illustrates the application of
homotopy analysis to many interesting nonlinear problems. These range from simple bifurcations of a nonlinear boundary-value
problem to the Thomas-Fermi atom model, Volterra's population model, Von Karman swirling viscous flow, and nonlinear
progressive waves in deep water. Although the homotopy analysis method has been verified in a number of prestigious journals, it
has yet to be fully detailed in book form. Written by a pioneer in its development, Beyond Pertubation: Introduction to the
Homotopy Analysis Method is your first opportunity to explore the details of this valuable new approach, add it to your analytic
toolbox, and perhaps make contributions to some of the questions that remain open.
Similarities, differences, advantages and limitations of perturbation techniques are pointed out concisely. The techniques are
described by means of examples that consist mainly of algebraic and ordinary differential equations. Each chapter contains a
number of exercises.
A fully updated textbook on linear systems theory Linear systems theory is the cornerstone of control theory and a well-established
discipline that focuses on linear differential equations from the perspective of control and estimation. This updated second edition
of Linear Systems Theory covers the subject's key topics in a unique lecture-style format, making the book easy to use for
instructors and students. João Hespanha looks at system representation, stability, controllability and state feedback, observability
and state estimation, and realization theory. He provides the background for advanced modern control design techniques and
feedback linearization and examines advanced foundational topics, such as multivariable poles and zeros and LQG/LQR. The
textbook presents only the most essential mathematical derivations and places comments, discussion, and terminology in sidebars
so that readers can follow the core material easily and without distraction. Annotated proofs with sidebars explain the techniques
of proof construction, including contradiction, contraposition, cycles of implications to prove equivalence, and the difference
between necessity and sufficiency. Annotated theoretical developments also use sidebars to discuss relevant commands available
in MATLAB, allowing students to understand these tools. This second edition contains a large number of new practice exercises
with solutions. Based on typical problems, these exercises guide students to succinct and precise answers, helping to clarify
issues and consolidate knowledge. The book's balanced chapters can each be covered in approximately two hours of lecture time,
simplifying course planning and student review. Easy-to-use textbook in unique lecture-style format Sidebars explain topics in
further detail Annotated proofs and discussions of MATLAB commands Balanced chapters can each be taught in two hours of
course lecture New practice exercises with solutions included
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